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belong to the class U ). 


Some generalizations of the classes we ; ur are defined vy complicated 


structural formulas. 
Te author mentions V.A. zmorovich, I.I. Privalov, GH Goluzin and L.Ye- 


Dunduchenko. 
There are 9 references 3 8 Soviet and ¢ American. 
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AUTHOR: Dunduchenko, L.0., and Kas'yanyuk, S.A. 

TITLE: Some properties of analytical functions with a 


positive real part in a circular ring 


PERIODICAL: Akademiya nauk Ukrayins'koyi RSR. Dopovidi, no. Ts 
1960, 878 - 882 

TEXT: Definitions: Mn + ik) is the class of functions regular 

in Kh(a; 1) = [0<q </z/<1] with positive real part Re f(z) > 

>0, a</2z/<1 and satisfying condition 
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sey fz) ag = 1, a<p<] (3) 


and such that | 
$e f(z) > 1-0, OMa<1, g</2z/<—1. (4) 


M is the class of real functions 2(8) non—decreasing on the seg- 
ment (-x; 1) such that ei 


p(- 1%) = pl- w+ 0) = 0; \ dp(6) = 2m. (5) 


-IXC 
Using the results of work by V.A. Zmorovych (Ref. 1: Matem. Sd. 32 
74: 3, 633, 1953) the two following theorems can be proved: Theo- 
rem 1: The necessary and sufficient condition that functions f(z) 
belongs to the class cg (a + ix) is that the function could be re- 


presented as follows: 
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satisfy inequalities 
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in the points fp = 0 and ¥ = s/n for V =n, B = 
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Zmorovych (Ref. 2: Ukr. Matem. Zhurn., 4, 276, 1952) four addition- 
al theorems are proved: The author also gives the functions for 
which the equality holds. If q tends to infinity, all theorems pass 
into a well-known theorem in a region /z/<1, for regular func-~ 
tions with a positive real part. There are 5 references: 4 Soviet- 
bloc and 1 non-Soviet-bloc. The reference to the English-language 
publication reads as follows: J.E. Littlewood, Lectures on the ‘ 
Theory of Functions, Oxford Univ. Press, 1944. yt 


ASSOCIATION: Zaporiz'kyy mashynobudivnyy instytut (Institute for 
Machine-building, Zaporoshe) 


PRESENTED: by B.V. Hnyedenko, Academician AS UkrSSR 
SUBMITTED: November 23, 1959 
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AUTHORS: Dundushenko, L.Yeo, and Kastyanyuk, S.A. 

TITLE: On Spiral Funotions\gehlicht Within an Annulus 

PERIODICAL: Uspekhi matematicheskikh nauk, 1960, Vol.15, Boe5s pp. 165-170 
TEXT; Let K, (451) be the annulus O<q<jzlect. A function w = f(z) schlicht 
in K(as1) belongs to the class 8,,(f) of the spiral functiona: we S,(f) 

if it maps K (asi) onto a doubly connected domain intersecting with every / 
logarithmic spiral of the family 
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where «= const, Y, » parameter on an arc not containing 0 and o. Let 
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where r= izi, aar<iy and Bos ps are solutions of certain auxiliary 


equations. 
In a theorem it is proved that the strong upper and lower estimations of 
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arg (£(2) ) and |f(z)| in the class 8, (2) are reached by the following 
schlicht spiral function: 
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where the constants Sand , -T<— Ww <T must mas be ers 
The authors mention V.A sZmorovich. There are 6 Soviet references. 


SUBMITTED: February 24, “4959 
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TITLE s On a regular function with positive real part in an 
ellipse 


PERIODICAL? Akademiya nauk UkrRSR. Dopevidie "0-6 2, 1962, 147-150 


TEXT: Let E denote a univaient simply-connected region of, the 2~ 
plane, bounded by the ellipse 2 = acoe @ + ibsin 9; ce = ae = be. LX 
Picard showed that the function f(z), reguiar in E, can be ex- 

pressed by the series 
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in E, is that it should be expressed by the fermul 
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@ that if one takes in formula (6) the function »(9) as 
He tp cunetion with a single discontinuity at Q@ = 0, ene ahem 
a regular normalized function which effects a univalent mapping ) F 
EB on the right halfplane. Theorem 23 If Ref(z) is positive in B an 
the regular function f z) can be expanded in Series (1), then the 


exact inequalities 
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hold, which are only satisfied by functions of type 
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j i i id to be 
A function f(z) which can be expanded in Series (1) is sai 
typically-real in E, if for any z,(z E) the quantity Imf(z)eImz re~ 
tains its sign for Imz #0. In the following, one sets C= O in 


Eq. (1). Theorem 3: If f(z) is regular and typically-real in E, then 
the regular function 
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has a positive real part in 5. A further theorem gives inequalities 
related to typically-real functions. The definition is given of a 
regular function, convex in the direction of the jmaginary axis; 
two theorems are stated for such functions (analogous +o Theorems 

1 and 2). There are 3 references: 2 Soviet-bloc and 1 non-Soviet- 
ploc. 


ASSOCIATION: gaporiz’ kyy mashynobudivnyy insty tut (Zaporizhe Ma- 
chine-Building Institute) 


PRESENTED: py Academician Yu. 0. Mytropol'skyy of the AS UkrRSR 
SUBMITTED: June 21, 1961 
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ORG: none ms ae 
TITLE: Interpolation problem for positive functions harmonic within a unit | 
SOURCE: Uspekhi matematicheskikh nauk, v. 20, no. 6, 1965, 98-101 — | 
TOPIC TAGS: interpolation, harmonic function Z | ; 4 
ABSTRACT: ‘Tha article considers positive harmonic g xhich are tho i Ss 
‘real parts of functions w=f(z), regular in circle / aie 1, and expressible 
by tho Riesz~Gorglosts /tronsliterated from the Russian/ structural forma: 


22 2% 


w= ()= | dse"h dsl. weal, ‘\ auiyet. (t) 
rit 2 
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A—senll 
. aided a Rene ee ae GS eR 
_Each function w= 2£(z) maps circle /s/ <2 1 onto a region situated in half- 
plane Re w> 0, translating point z= 0 into point w= 1. Let 2 and 29 be 
| two points of-circle /2/. 1, and let the value of the real part of function 
| £(z) in point 2) be fixed. “question: What are the bounds of variation of 
| tho real part of such fnctiens at point zg? If tho number Ais selected fron 
‘sognent /0, V7; the question reduces to solving the connected extremum problen 
of finding the maximum and minimum valuo of Re f£(zg)\, there f(z) is defined 
| by equataon (2), provided that ,,, (ey)ee bel LOA 1) thay? 
Sen Coe [oT : 


#0 theorems for the solution. Orig. art. has: 16 formas. /aprs] 
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(Stock and stockbreeding-w-Study and teaching 
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KASYMBE KovA, KK. 
PHASE I BOOK EXPLOITATION . gov /5690 
' Akademiya nauk Kazakhekoy SSR. Institut yadernoy fiziki. 


Metallovedenilye 1 obrabotka metallov davieniyem (Physical Metallurgy and 
Fressworking of Metals -Ata, 1961. 185 D. (Series: Trudy Institute 
yadernoy fiziki, t. 4) 2,450 copies printed. ; 


Resp, Eds,: I. G. Grinman and A, A. Presnyakov; Resp. Secretary: V. V. Chervyakova; 
Edse: M. Ya. Bratlovskaye and T, I, Shevchuk; Tech. EBd,: 2. P. Rorokina. 


PURPOSE: ‘This book is intended for scientific research workers, technical 
personnel in industry, and students and espirants interested in problems of 
physical metallurgy and the pressworking of metals, ' 


COVERAGE: ‘The book, Volume Iv of the Transactions of the Institute of Nuclear 

Paysics, Academy of Sciences Kazakh SSR, contains papers reviewing problems of 

physical metallurgy. Attention is given to 4 consideration of metal ductility, 
strength, phase transformation, and the ordering of various alloys, and to & 
Qiscussion of the diffusion mechanism of the plasticity. Experimental findings 
concerning strength, deformation, and external friction in the working of non- 
ferrous metals and alloys are included in papers dealing with metal rolling. 
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Problems of sutomatic inspection and control of mitidraft wire-drawing 
frames are also considered, Most of the papers are accompanied by referencers 
the majority of which are Soviet. 


TABLE OF CONTENTS: 
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AUTHORS: Kasymbekova, K.K, and Presnyakov, A.A. (Alma-Ata) 
TITLE: On the plasticity of ordering alloys of the system 


magnesiun-cadmium 


PERIODICAL! Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskkh 
nauk, Metallurgiya i toplivo, 1961, No.4, pp.101-102 


TEXT: By numerous investigations of the Mg-Cd system the 
existence of the following three compounds, forming from the solid 
solution as a result of ordering during lowering cf the tempera-~ 
ture:was established: Mg,Cd, MgCd, MgCd,. Ye. M. Savitskiy and 

Vv. V. Baron. (Ref.1: Izv.AN SSSR, OKhN, “1952, No.3, 392-396) 
found. that all the three compounds form considerable ranges of 
homogeneity and have a high ductility combined with a low hardness. 
However, these authors did net carry out a systematic investigation 
of the properties of these compounds with changing temperatures. 
This paper is devoted to studying the mechanical properties of 

the above mentioned compounds, which form during the process of 
ordering and are nearest in structure to solid solutions. All the 
three compounds were studied in the as-cast state and the compound 
MgCd was, also investigated in the homogenized state. The alloys 
Card 1/6.—- 
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were melted in a graphite crucible using a carnallite flux, 
Magnesium. and cadmium were used as charge materials, From the cast 
blanks. specimens for tensile tests were machined with a gauge 
length of 20° mm and a diameter of 5 mm; the tests were made with ; 
a loading spéed of 1 to 2 mm/min. Specimens from an alloy with x 
a composition approaching the stoichiometric MgCd composition were 
homogenized for 145 hours at 210°C. The test technique was the 

same for all the specimens: heating to the desired temperature in 

10 min, holding at that temperature for 30 min, fracturing. 

The contraction was taken as a measure of the plasticity. The 

Mg.Cd compound was most thoroughly investigated in the temperature 
rafige 125-400°C; the compound MgCd in the temperature range 

225-400°C in the as-cast state and in the temperature range 

20-400°C in the homogenized state; the » compound MgCd, in the 
temperature range 20-175°C, Analysis of the obtained’data (Fig.l) 
shows that the Mg,Cd and MgCd, compounds in the as-cast state show 


two contraction minima, one at the ordering temperature and the 
other slightly above that temperature; the Plasticity increases 

on further increase i: the temperature, For the compound MgCd 

in the as-cast state a contraction minimum was also observed at the 
Card 2/8. 
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ordering temperature and a charp increase in plasticity followed 
with a slight drop in plasticity at about 300°C, In testing 
homogenized specimens of the compound MgCd (Fig.2) the authors 
observed only a uniform increase of the contraction with 
temperature. Above 150°C the plasticity remained constant and no 
anomalies were observed in the contraction curve. However, the 
elongation determined in the same tests showed an appreciable 
maximum (up to 165%) at about 280°C within a very narrow range of 
temperatures slightly above the temperature of complete disorder- 
ing (250°C), It is known that such unusual effects, referred to 
arg "super-nlasticity", are observed in the case of intensive 
diffusion during the stabilization of metastable specimens. 
Ubviousty, the process of establishing complete disorder during 
the heating is delayed somewhat and develops extensively in a x 
narrow temperature range slightly above the point of order- 
disorder transition. The difference in the change in the 
plasticity of alloys with temperature in the as-cast and the 
homegenized states can ba explained as follows: in as-cast alloys 
a certain degree of long-remge order occurs which appears on the 
X-ray diffraction patterns in the form of super-~structure lines; 
Card 3/6. 
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on increasing the temperature the degree of ordering increases. 
The process of ordering has the highest speed at temperatures 
slightly below the order-disorder transition temperature, which 
also manifests itself by a maximum in the plasticity of the 
MgCa compound at 75°C and the Mg,Cd compound at 140°C and the 
MgCd compound emperature increases further, 
the. kinetics of the process of ordering becomes less intensive 
and the plasticity indices decrease accordingly. At higher 
temperatures the reverse process takes place» namely, disordering, 
which yields & maximum plasticity? at 140°C for MgCd., at 280°C 
In investigating ordered 
specimens of MgCd the high dégree of ordering leads te intensive 
disordering» I 
result of which there will be an appreciable increase in the 
contraction; this process 
manifests itself by the Thus, 
experimental data on the plasticity of the compounds Mg,Cd, 
and MgCd,,. formed by the process of ordering, 
their di sociation (disordering) on increasing the temperature is 
card 4/6, 
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accompanied, firstly, by a considerable general increase in the 
plastic properties and, secondly, by an anomalous increase in 
plasticity at certain temperatures. There are 2 figures and 
3 Soviet references. 


[Abstractor's Note: Complete translation,| 

SUBMITTED: Jarcary 24, 1961 . 2 
| Fig. 1. Legend. os | . 
| ‘Temperature dependence of 

the plasticity in the as- 


cast state of the 
alloys Mg,Cd (1), MgCd (2) 


and MsCa., (3). 
- 
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: the components of the alloy at elevated temperatures. Such a 
: Phenomenon is referred to as type III heterogeneity. The following 


conclusions are arrived at: 


- 1. In solid solutions considerable discrete concentration non- 


uniformities are observed which prepare phase transformations in 
temperature ranges which are sufficiently distant from the line 
of equilibrium of the diagram of state. 


: 2. The cause of occurrence of such type III heterogeneity is the 
, diffusion which precedes the reconstruction of a crystal lattice 
: at temperatures and concentrations at which phase transformations 
; occur, There are 2 figures and 8 Soviet references, 


ASSOCIATION: Institut yadernoy fiziki AN Kazakhskoy SSR 
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AUTHORS: Presnyakov, A, A., Chervyakova, V. v.,; Kasymbekova, K, K. 
' en coma el eee ae ae 
TITLE: On the problem of the nature of ductility di 
Metallurgiya, no. 4, 1962, 25, abstract 41146 : Pe 


PERIODICAL: Referativnyy ghurnel, 
("Dr, In-ta yadern. fiz. AN KazSSR, no. 4, 1961, 15-22) 


ps with aluminum alloys Dee 


etion of ductility dips with diffusion | 
ed, The samples : 
etion of the time 


h a conne 
6 and 4% Cu were investigat 


processes, alloys of 

were subjected to static tension and Ww was determined 8s & fun 

of diffusion annealing, hardening temperature, duration of the exposure to 

different testing the rate of heating. It is established that oe 
the aging causes the appearance of dips on the ductility curve, Only in the case | 
of diffusion-annealed samples at 520 C) and cooled at arate | 
of 3 degree/min no duoti disappearance of the dip | 


/ ds connected with the ab the state of maximum | 

| equilibrium. In a hardened 5 Ae 
| @ip in the region of 100°C 4s 
temperature from 250 to 350 Cc causes a sharp 


In order to establis 


TEXT: 
Al with 0.8, 2. 
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On the problem of the nature ... A052/A101 Lea 
1g 
hardening temperatures of 500 - 570°C a further increase of ductility is observed! : 
The effect of recrystallization was studied on Al-Cu alloys with 0.8, 2.0, 6.1% i. 
- Cu and on silumins with 0.45, 1.1, 3.3, 6.7, 11.7 and 186 S1 and also on commer- | 
-t gfal AL, After a cold deformation by 50%, hollow oylinders for X-ray diffrac- ¢; 
' tdon study were turned of blanks, The back ‘radiography was performed in the 
temperature chamber, The experiments were carried out up to 200 and > 300 C 
every 50° and in the range of 200 - 300°C every 20°, The radiograms were | 4 
i, processed photometrically to determine the width and intensity of the lines, hud: 
The beginning of recrystallization was determined from the emergence of isoiated ben 
‘} spots, In Al-Cu alloys the beginning of recrystallization was registered at | act 
74 220 - 260°C, in the Al-Si system the beginning of recrystallization spreads over ': 
',? the range of 220 - 350°C, An increase of the Si content to 3.3% reduces sharply | 
/ |. thé number of spots, In the Al-Cu system a fairly good coincidence between the 
' | maximum intensity temperature of development of recrystallization processes with | 
the zone of a sharp decrease of ductility characteristics is observed, In the 
case of silumins a shift over the temperature scale of the range of the most ete 
intensive development of the recrystallization process is observed depending on: | 
the composition, There are 11 references, ; ae 
.[Abstracter'’s note: Complete translation] i Maweyeye 
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AUTHORS : jasymbekova, KeKer and Presnyakov, A.A. 
TUPLE : ' Physical properties of y-phase Cu-Zn 
PERIODICAL: Fizika metallov ji metallovedeniye, v.15, no.,1, 1903, 
134-137 
TEXT: Published information on the y-phase is scanty. 


Specimens were prepared by casting and by hot-pressing at 700 "Gy 
with a load ot 30 tons giving Bots reduction, using alloy made from 
99.997% purity Cu and 99.99% purity Zn, either under aiv or under 
argon. Deformation of the hot-pressings was carried out by bending 
through a large angle over 4 small radius. This was readily carried 
out shortly after removal from the mould, but if allowed to cool by 
20-60° before testing the specimens became extremely brittle. The 
brittle-ductile transition temperature was found to be 650-670 a on 
Equilibrium was achieved by annealing the hot-pressed specimens for 
90 hours, made up of 2 hours at 750°, 4 hours at 650°, 12 hours at 
500°, 12 hours at hoo’, 20 hours at 300°, 20 hours at 200°. 

20 hours at 100°. Determinations were made of the hot hardness, 
and microhardness after quenching, and bend ductility, and the 

Card 1/2 
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atructure of the fracture was analysed. Conclusions. several 
transformations were observed over & wide temperature ranges 

confirming previous data on transformations at 280 and 500° and 
revealing a new transformation at 700°. This transformation 

influences the y-phase, leading to a fail in ductility similar to J 
that in solid solutions. further work js required to clarify the ae 
transformations in the ;-phase. puctility does not increase 

uniformly with temperature}; there is transition to brittleness at 
600-650" in cast specimens and at 300-600° jn equilibrium annealed. 

In both cases there was an increase to maximum ductility at 700°s 
followed by a sudden fall to zero at 72 ° and 750° respectively. 

At still higher temperatures ductility increased uniformly. 

y~ phase Cu-zn can be deformed by hot-pressing in a closed die. 

There are 3 figures and 1 table. 
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: ABSTRACT: So far, there has not been any data available concerned 
| with the effect of the ordered state on plasticity and strength of ©. 
: Mg Cd, MgCd and MgCd. alloys. In earlier work, the authors discover-. | 

i ed“the anomalous effects that occur in the changes of plastic proper-. 
ties of alloys in a near-ordered state. In Mg-Cd specimens having ;{ . 
|! a stoichoimetric composition, plasticity rose sharply. Now, the . ee 
authors attempt to verify earlier investigations by submitting cast: - 
Mg-Gd specimens in an ordered state to hardening at different ae 
- |] temperatures. X-ray examinations showed that the heat-treated =; ~ 
wae 6€=—s |! Specimens subjected to tensile tests consist of a rhombic anda :\. | - 
di rataggable phase. The ordered rhombic phase has the following =. | - 
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| ||| parameters: a = 4,993 kX; b = 3,216 kX:and c = 5,256 kKh and the rls 
: mu . intermediary metastable phase has a = 6,072 kKh; c = 10.018 kx | 
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and c/a = 1,65. Maximum microhardness and the greatest changes in. ye 
lattice parameters were observed at 250C. . At this. temperature, oe 
deformation releases an intensified order-disorder. diffusion proeeee 

that results in high ‘Plasticity provided the transformation and oc: 
i -{{ deformation processes stand in‘a favorable runs ieee ae 
The orig. art. has: 2 figures. c ‘ : 
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where sup |&,|° XO, X<Re Then 


n 
(ne0,15200+*) are at the same 


|x Yl <vy ly gl +r <¢R, 


then this system is complete in every cirole \s-yl< g» gst ly l+e gh. 
fhe proofs are given with the aia of infinite systems of linear equations. 
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Moscow, 
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ORG: Institute of Biological Physics AN SSSR, Moscow (Institut 
biologicheskoy fiziki AN SSSR) 


TITLE: Cell division and structure of nuclei changes induced by 
irradiation and radiotoxin action 


‘| SOURGE: Ra@iobiologiya, ve 5, no. S, 1965, 735-737 


TOPIC TAGS: plant growth, radiation plant effect, mitosis, plant 
genetics, toxicology 


(Pobeditel'! variety) were soaked for 2 hrs in extracts prepared from 
irradiated .(Cs137 gamma-rays, 70 r/min, 30 lr dose) and nonirradiated 
potats tubers and also in water to invostigate radiotoxin effects, 
After rye seeds and pea sprouts were washed off with water, they were 
allowed to germinato for i3 hrs and 2h; hrs respectively, Thon the rye 
and pea sprouts were fixed to determine mitotic indices and structural 
changes of nuclei, Results show that the effects of radiotoxins 
extracted from irradiated potato tubers are similar to those of direct 
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| 
|ABSTRACT: Rye seeds (Vyatka variety) and 5 day old pea sprouts . 

| 
irradiation: inhibition of cell mitosis, chromosome aberrations, and - 
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in ponds [in Azerbaijani with summary in Russian]. Dokl.AN Azerb. 
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(Krasnodar Terriatpry--Fishes--Food) 
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(Zura Valley--Chironomidae) (Larvae) 


APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721110009-0" 


"APPROVED FOR RELEASE: 06/13/2000 CIA-RDP86-00513R000721110009-0 


fos ne a ere Pees eee We i ere SUT nae 


KASYMOY, &.G. ise alee 
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(Tamellibranchiata) 
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7 Tendipedid larvae (Tendipedidae) in the fresh waters of Azerbaijan. 
Dokl, AN Azerd. SSR 14 no.5:401-405 58. (MIRA 11:5) 
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(MIRA 12:6) 


lo Institut zoologii AN Azer baydzhanskoy SSR, 
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Study of the flora and fauna of Varvara Reservoir. Izv, AN Azerb. 
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(VAPVARA RESERVOIR—FRESH-WATER BIOLOGY) 
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Ecologic characteristics cf the amphipod Pontogammarus robustoides 
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Hydroblological investigation of the lower Kura River. Trudy Inst. 
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(Kura River-~Freshwater biology) 
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Zoogeographical analysis and the history of the development of 
freshwater fauna in the Kura River, Izv. AN Agerb. SSR. Ser. 
biol. i med. nauk no.3245-55 '63. (MIRA 16:6) 
(Kura River—Freshwater fauna) 
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A new species of tendipedid (Cryptochironomus pankratovae 
Kasumov sp. n.) larva from the Kura River. Dokl. AN Azerb, 
SSR 20 no. 6:63-64 '64, (MIRA 17:9) 


1. Institut Zoologii AN AcerSSR. Predstavleno akademikom 
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MUSAYEV, M.A., rede; KASYMOV, A.G., kand. biol, nauk, red.; 
ABDURAKHMANOV, Yu.A., Kand, biol. nauk 


[Hydrobiological and ichthyological studies in the southern 
Caspian Sea and inland bodies of water of Azerbaijan] Gidro- 
biologicheskie i ikhtiologicheskie issledovaniia na IUzhmom 
Kaspii 1 vnutrennikh vodoemakh Azerbaidzhana, Baku, Izd-vo 
AN Azerbaidzhanskoi SSR, 1965. 168 p. (MIRA 18:6) 


1, Akademiya navk Azerbaydzhanskoy SSR, Bakue Institut so- 
Ologiie 2. Chlen-korrespondent AN Azerbaydzhanskoy SSR (for 
Musayev). 
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[Biological regimen of Mingechaur Reservoir] Biologi- 

cheskii rezhim Mingechaurskogo vodokhranilishcha, Baku, 
Azerbaidzhanskoe gos. izd-vo, 1965. 87 p. 
(MIRA 18:10) 
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1. Is Kliniki gospital'noy pediatrii (gay. sasluzhennyy deyatel' 
nauki, prof, R.S.Gershenovich) padiatricheskogo fakul'teta 
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(SCURVY, in infant and child, 
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ra 992) p266/D308 
~ AUTHORS: Arifov, U. A. and Kasymov, A. Kh. 
TITLE : A method of investigating the energy distribution of, 


secondary electrons in electron bombardment ofa metal 
PERIODICAL: Radiotekhnika 4 elektronika, v. 8, nol, 1963," 138-144 


PEXT: The main advantage of the method is the simultaneous measure- 
ment of both the integral and the differential distribution. The 
scheme of the experimental apparatus can be seen in fig. 1. The 
primary electron beam is accelerated by the electrodes 2 and while | 
passing through the condenser 3 obtains a square wave modulation: 
of 100 - 1000 cycles. The sample is located at 8, the induced se- 
condary electrons are collected on 5 and the purpose of the grid l 
' .6 is to prevent ternary electron emission. The potential of the 
collector is modulated by the saw tooth generator 15 which at the 
same time controls the horizontal scale of the oscillograph 20 
(collector current is on the vertical scale}. At a ditferent posi- 
‘tion of the switches 17 and 18 the sample is negatively biased in 
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